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DEVEIXTXMT OF All IMTEZIENT TO' t tWir

BEINEFS ABOUT TEAGUE% SCIEIIM

Evaluation of teacher education presents many problems, especi-

ally in programs whose philosophies demand radical restructuring of

teacher behavior. Direct observation of teacher behavior dhange,

although desirable, is expensive and difficult. Often, the only

pfactical means of assessment is the uie of some instrument that

/Can be applied economically during the physical presence of teachers

at the training site.

While many studies have been reported in which change in gen

eral beliefs or attitudes was a parameter, investigators sometimes

find that pre-existing instruments are not sufficiently sensitive

to the specific goals of the training program to. be studied. For

this reason, Good (1971) developed a beliefs instrument to asseSs

the particular program with which he was involved. The utility of

Good's instrument for assessing other programs luis been reported

(Strawitz, 1975,-1976). This author also used Good's instrument

in connection' with an inservice extension course on the Elementary

Science Study (ESS) program. While the overall results were promi-

sing, the number of individual items showing significant positive

change was not as.high as that reported by Good. It seemed likely

that much of this disparity could be accounted for by the differences

between the goals of the program for whf J Good's instrument was

developed and the goals of the program assessed by the present author.

This thought led to the development of the Beliefs About Science

Te.iching (BAST) instrument,.which was based on the specific goali

of an NSF Summer Institute for inservice trainimg in the ESS program.
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The philosophy which underlies the ESS program imay be 4harad-
.

f:srlzed as quite different from that apparently forming theibasis

of common practice in elementary schools. It requires a ccnceptuali-

atiou of the teadher's role which is often in direct confilct with

the perceived role implicit in traditional teaching. Rogdrs and

Voelker (1970) describe the role aspect of the ESS progra41:

To teadh ESS materials as intended demands a certairi view of
teaching, of the learner, and of the learnitg proce4s. The
-teacher's role in an ESS classroom is one of'consultant, guide,
and catalyst. ...For this reasbn, the teacher must ee the
child as having an extraordinary capacity for learnAng and be-
lieve that he learns best from his.own activity. .4.(Those) who
do not share (this view) might be persuaded to reccinceive their
role as teachers through sensitiv,Ititytraining, wo4shops, and
reading.

1

The program developers (ESS Reader, 1970) feel that because children

are developmentally Immature, they must yOrk out ideal from concrete

-
experience with msterials. They-Tiff-ft have a great de 1 of freedom

to do their own structuring of the experience. The 4ognitive gains

derived come from the child himself as he strives tdfunderstan4

Iand control the materials. When such understanding and control is

attained, it is actonpanied by positive affect towqrd self, science,

i

and learning. Because there is no general consens s on particular

facts, concepts, or principles Of science that shoLld be required

at the elementary sehool level, ESS takes the viel that the develop-

ment of logical thought'proces es and the concom ant positive affect

should be the goals of an effeCtive science prog am. Implicit in

4
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these ideas is the belief.that the phyS gal world is accessible to

discovery and understahding, not just b authorities, but by anyone

who can observe and reasOn.

pECRIPTION OF THE ESS INSTliutt.

The institute was held in suburb . Los Angeles County during

July of 1975. It lasted for three w KS and involved twenty-two

inservice teachers. The staff cons ed of three instructors and a

materials preparation person. Seve 1 consultants contributed addi-

;tional input anu technical assist . The activities were mainly

of three types: working as learn7r with science materials, teaching

and analyzing mini-lessons done children, and affective ex-

ercises.intended to develop insi hf into the role of the teacher.

Homework readings were assigned aim Mary Budd Rowe's Teaching Sci-

ence as Continuous Inquiry (1973 Rowels ideas about fate Control

and wait time (1974'a, b,) were pplied during many of the activities.
t

For example, each participant aialzed videotapes of her/his mini-lessons

for wait time. The teaching-taping-analyzing activities began in

the second week, and may have been an especially strong faCtor in

the restructuring of attitudes and beliefs. Durina the first week,

when activities consisted mainly of work with science materials, the

participants were relaxed and generally positive in attitnde. They were

having a good time. When the teaching-taping-analyzing activities

4.
began, an element of tension, perhaps even diesonance, was apparent.

BY the third week, most of the participants had seemingly resolved

their tensions, and an atmosphere of accomplishment prevailed.
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rum alsisammum AND ADIMUSTRAMON

Based on the described philosophy; eight categories we e extrac-

t

ted, from which forty Likert statements were devised:-

I

1. Mho strutures the activitils

2. Authority vs. self as the scihrce of science know dge

3. Importance of working directly with materials

4. Value and interest of scienCe -for children

5. Evaluation of teaching and 11.earning

6. Verbal interactions'

7. Nature of science

S. Required ccntent of e1exreitary school scieilc

The categories were used only as stimuli fcr generating test

items. No attempt-was made to develop indePendently(interpretable

subscale.a. It was attempted to word the statements in a manner

which wou3d allow detection of subtle pre-post changes, rather than

only marked changes in belief. The idea was to include statements

to which teachers might change in their reaction, for example, from

G strongly disagree" to "undecided." This could be interpreted as

becoming more open to the idea expressed by the item. In other words,

although there was a preferred direction of change for each item,

it should not be construed that maiimum Congruence with ESS goals

requires a maximum agreement (or disagreement;\depending on the

direction) with each statement.

- 4-



The first draft of the instrument .was admInintered-to the-other

two Institute,instructors. Items-rated on the unpreferred side of'

the scale and those regarded as anbiguous.were revised. A copy of

the version adminiStered at the institUte ic included at the end of

the paper.

The instrument was administered to the institute,participants

on the first morning before any instructional activities took place,

and again on the last afternoon, three weeks later. To assure-anonym-

ity, a system of secret identification numbers was used. A:numbered

sheet was circulated and the participants-signed their names next

to any number they wished. This became each person's identification

nunber to enter on,the response sheet... A volunteer participant held

the list and brought it back on the final de, so that each person

could be reminded of her/his number to enter on the post-test response.

sheet. A er/at display was then made of AestroYing the number sheet;

AI no time 'did anyone other than the participants have access to

the sheet. This system preserved anonymity while permitting eaEh

subject's pre and post-tests to be matched, thus avoiding possible

mortality problems and allowing analysis by subject as well as by

item.

RESULTS

Split-halves reliability calculated on the pretest data w4s

0.86. Content validity is claimed on the basis of item construction

based on training objectives and expert ratings. Pre-post comp4ri-.



-tons of totel'scoies using the t-test-for related meaSures showed\
. .

1

'a,Change'in the preferred directions which was significant at.the

0.001.1evel. Criterion validity; the extent to which trained sub-\
t_

jects score higher than:Untrained subjects, iS supported by this

\

-
r t

1

The t-test on items showed that the means of 20 of ihe. 40 iteMs

'had changed/significantly (0,05 level-or better) in the preferred 1

1

directfOn. No items showed significant change in the unpreferred

direttion. Of those items showing no significant change,\most were

\

high.onithe pretest, suggesting that subjects held the.congruent
_ -

\

beliefs an those items before the institute began. .14hen tbe data

were analyzed by subjects, 14 subjects (63.6%) showed,sizaificant

change in the preferred dirEction, one subject (4.5%) showed signifi-1

1

cant change in.the unpreferred direction, and seven subjectS (31.8%)

showed no significant change,

CONCLUSIONS

This instrument, the BAST, appears to have considerable promise

in evaluating ESS teacher training programs, even though much work

remains to be done. An important next step would be to study the

relationship of measures with the BAST to subsequent directly ob-

served teacher behavior. If'such relationship could be established,

it would support predictive validity, and greatly enhance the credi.-

bility and utility of the instrument.

Since 1975, NSF institutes have been in short suPply, =king it

.inpossible to test comperable groups. Several preservi_e methods

8
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classes in which the ESS philOsophy'formed the sitow-est efer:ent

have been assessed-, howeirer. As might.be expected' for 1.everal reasca;>-

the number of items.reaching significance was le:Ts than fr..1. th-e

institute group. tal Pre-post change was f;lyntficant

feried direction for evcry groUp, ho-.:ever. 11.7

data from all sources and TeeCoack Ire= :tubject.; tC

testiRg.have formed a basis for a second version of the Th

second version is :IOW being used with two comparable methc.431 claates.

. one that involves ESS ideas and one that does not.

The authortwishes tc gratefully acknowledte her dettt to it.,,r1a1d

Good, whose original ir.strument.?revirltd ),1:;

as well as several ite=s used in tl



TABLET

T-TEST FOR 41.ATED MEASURES..ON PRE-POST CHANCE BY ITEMS

Item No.
Preferred
Direction* t ncir* Item No.

Preferred
Ltrection* t p<

1. A 1.337 NS 21. D
,

3.:161. .01
,

2. D 1.804 ;.:S 22. A 1.225 NS

3. D 3.637 .01 23. D 4.814 .001

4. JD 0 NS 24. D 0.718 NS

5., D -1.703 '. NS
,

25. A 0 NS

6. A 2.109 .05 26. D 2.794 ,02

7. D 12.090 .001 27. D 1.074 ' NS

8. -1.571 NS 28. D 0 NS

9. D 2.246 .05 29. D 1.232 NS

.10. D -0.710 NS 30. A 0.644 NS

11. D 0.891 NS 31. D 2.,534 .02

12: A 0.699 SS 32. D 4.092 .001

13. D 9176 .00. 33. D 4.414 .001

14. A ,2.308 .05 34. D 1.450 SS

15. - A -1.225 NS 35. D 9.925 .001

16. D 2.451
-,

.05 36. A 4:284 .001

17. A 2.630 .02 37. D 2.326 .05

18. A 2.217 .05- 38. A 1.577 NS

19. D 0 NS 39. ,D 2.246 .05

20. A 0.419 NS 40. D 2.235 .05

_

* A toward "strongly agree."

**Tv (for two-tailed test)

'

toward "strongly disagree."
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BELIEFS ABOUT SCIENCE TEACHING, VERSION 1

1. A teacher can adequately evaluate children's progress in science through
informal observation during activities with materialsw

2. Demonstrations of scienttific principles to a class by a teacher are
highly important to children.

3. To see if their experiments crtrIP out correctly, ch ildren should be

encouraged to do library research.

4. Most child ren-Who cannot read-at their grade level would notbe
ested in-sCience.

5,---t1nce society is basically competitive in nature, the use ofletter
grades should be used in science to be fair to the children in helping
them prepare for the future.

6. Elementary school science should focus on children's work with concrete
objects and materials.

7. The teacher should-posi;ively reinforce those children.who are doing
valuable things with their science materials in order to indirectly
influence other children toward those goals.

8. Questioning authority is one of the important values of science.

9. There are Some things in elementary school science that have to be learned
whether4hey are interesting or not.

10. It it-nOt realistic to expect as much in science.from children who are
poor readers as from-those_who are good readekse //-

11. The teacher should Impress on the children how to behave when working
with messy materials so that spills are avoided.

12. Childredwho want to do Some simple.procedure over:and over Again in,
science.should be allowed to do it.

11. ,Long pauses'berween teacher questions and pupil responses tend to cause,
anxiety in children. _ .

14. Science topics Auch as atoms and molecules,,dinosaurs,'or the-solar
system are less valuable.in elementarY school than_topica such as
behavior of liquids, electricity, or worms.. ,

15. It is as important for children to ask questions ia science as it is
for them to give answers.

16. When children work with science materials, they generally need some
gilidanCe in order to achieve significant learning.

12
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34. In order to understand vhst science is all about, a child can gain about
as much fron teacher detonstrations, reading, and discussion as from
working with materials.

35. To learn science is to learn the concepts and principles that have been
identified ty scientists.

36. A. teacher who ukually otswera chIldren's questionr, of fact or explana-
tion in rcitAlce le pxvW,Lly dcing thtu a diacerviae.

37. Activities wIth science raterials chould be used as a reward for children
who work well in their stl.cnce textbooks.

36. Common ebjectsL are better tor children's science activities than special-
lized equirmenr because they link scienc to everyday life in the child's

mind.

39. Witten tests are necessary in science to fine our if children have
learned tte ecncepts and principles studied in class.

40. The teacher rurt inttrvere tk, prrvent rbildrcnIrota dravf:T
incorrect :....mclt.f..ienz incr. tt-Air scicrice
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